Species-dependent differences in the influence of ionic strength on potassium transport of erythrocytes. The role of membrane fluidity and Ca2+.
The passive Rb+ (K+) efflux from erythrocytes of seven mammalian species was investigated in solutions of physiological and low ionic strength. Furthermore the fluidity of the erythrocyte membrane in the same solutions was estimated by measuring the ESR order parameter. The rate constant of Rb+ (K+) efflux in solution of high ionic strength could be correlated with the order parameter obtained and with the mean number of double bonds to the membrane phospholipid fatty acids. The same relationships could be observed for the low ionic strength solutions if the values for human erythrocytes were excluded. The appearance of Na+, K+, Cl- cotransport to a significant extent, only in human erythrocytes, was supposed to be the reason for this different behaviour of human red blood cells. It was demonstrated that the strong increase of the Rb+ (K+) efflux rate constant for human erythrocytes in low ionic strength solution is not due to Ca2+, as quinine treatment and replacement of all external potassium, both inhibiting the Ca2(+)-induced K+ efflux, did not abolish the increase of (Rb+) K+ efflux in solutions of low ionic strength.